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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a structure which reduces the resistance of the source bus line 
>t>f the active matrix type liquid crystal display device and also reduces the 
^manufacturing cost by simplifying the process. 

^CONSTITUTION: In the active matrix type liquid crystal display device which has pixel 
electrodes 104 arranged in matrix on an insulating substrate 101 and independently 
dontrols the pixel electrodes 104, and the source bus line 107 is formed of ITO, a 
GQontact hole 1 1 2 is formed in an area of an insulating film 1 03, formed on the source 

gus line 107, where it does not crosses the gate bus line 114, and while a gate 
^ectrode 113 gate bus line 1 14 is formed of molybdenum thereupon, the ITO and 
5ftolybdenum are brought into contact with each other. This structure has the two- 
layered structure part of the ITO and molybdenum at part of the source bus line 107. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the active-matrix mold liquid crystal display using the stagger mold thin film transistor as a 
switching element which arranges a picture element electrode in the shape of a matrix on an insulating 
substrate, and controls the above-mentioned picture element electrode independently Molybdenum 
constitutes a gate electrode and a gate bus line, form a source bus line with the transparence electric 
conduction film, and a contact hole is drilled in the field which does not intersect the gate bus line of 
the insulator layer deposited on a source bus line. The active-matrix mold liquid crystal display 
characterized by making the amount of [ of the transparence electric conduction film and molybdenum ] 
two-layer structured division placed between a part of source bus line by contacting the above- 
mentioned transparence electric conduction film and the above-mentioned molybdenum. 
[Claim 2] In the active-matrix mold liquid crystal display using the stagger mold thin film transistor as a 
switching element which arranges a picture element electrode in the shape of a matrix on an insulating 
substrate, and controls the above-mentioned picture element electrode independently A gate electrode 
and a gate bus line are constituted from two-layer structure wiring with which a lower layer consists of 
molybdenum and the upper layer consists of aluminum. A contact hole is drilled in the field which does 
not intersect the gate bus line of the insulator layer which forms a source bus line with the 
transparence electric conduction film, and is formed on a source bus line. The active-matrix mold liquid 
crystal display characterized by contacting the above-mentioned transparence electric conduction film 
and the above-mentioned molybdenum, and making the three-tiered structure parts of the transparence 
electric conduction film, molybdenum, and aluminum placed between a part of source bus lines. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of the gate bus line of an active-matrix 
mold liquid crystal display, and a source bus line. 
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[0002] 

[Description of the Prior Art] A picture element electrode is arranged in the shape of a matrix on an 
insulating substrate, a thin film transistor component is connected to each picture element electrode, 
and it is adopted as the display using the liquid crystal of the active-matrix method which drives each 
picture element electrode independently mutually by carrying out switching control of this thin film 
transistor component. The indicating equipment which adopted the active-matrix drive method is put in 
practical use by the liquid crystal television, the word processor, the terminal indicating equipment of a 
computer, etc. 

[0003] In these active-matrix mold liquid crystal displays, the top view of one picture element part of 
the active-matrix mold liquid crystal display using a stagger mold thin film transistor and the sectional 
view in E-F are shown in drawing 3 (a) and drawing 3 R> 3 (b). This active-matrix mold liquid crystal 
display The picture element electrode 304 formed with the transparent electrode (ITO) with the gobo 
302 and the insulator layer 303 on the transparence insulating substrate 301, The source electrode 305, 
the drain electrode 306, and the 1st source bus line 307, The amorphous silicon layer 308 used as a 
channel, and 1st n+ silicon semi-conductor layer 309, It is further constituted by 2nd n+ silicon semi- 
conductor layer 310, the 2nd source bus line 31 1, such as chromium for the reduction in resistance of a 
source bus line, and the gate dielectric film 312 which consists of Si02, the gate electrode 313, and the 
gate bus line 314. 
[0004] 

[Problem(s) to be Solved by the Invention] In recent years, the price of the liquid crystal television with 
which the active-matrix mold liquid crystal display is put in practical use, a word processor, and the 
terminal indicating equipment of a computer etc. fall, low-pricing of the active-matrix mold liquid crystal 
display itself is needed, and simplification of a process is desired. 

[0005] In the above-mentioned conventional active-matrix mold liquid crystal display, in order to form a 
source bus line into low resistance, it needed to be made the two-layer structure of the transparence 
electric conduction film (ITO) and metal wiring, and there was a fault that a process became 
complicated. Moreover, although chromium with the comparatively high adhesion force was well used on 
ITO as metal wiring when connecting metal wiring with ITO, specific resistance of chromium was high, 
and it had the fault that source bus-line resistance became high in the formation of large-sized highly 
minute of an active-matrix mold liquid crystal display, needed to give metal wiring with still lower specific 
resistance, such as aluminum, and had the fault of complicating a process more. 

[0006] This invention solves such a trouble and the purpose is offering the cheap active-matrix mold 

liquid crystal display with which the process's was simplified. 

[0007] 

[Means for Solving the Problem] In the active-matrix mold liquid crystal display using the stagger mold 
thin film transistor as a switching element which invention of the 1st of this invention arranges a picture 
element electrode in the shape of a matrix on an insulating substrate, and controls the above-mentioned 
picture element electrode independently A contact hole is drilled in the field which does not intersect 
the gate bus line of the insulator layer which constitutes a gate electrode and a gate bus line with 
molybdenum, forms a source bus line by ITO, and is formed on a source bus line. It is the active-matrix 
mold liquid crystal display characterized by contacting the above-mentioned molybdenum to Above ITO, 
and arranging a part for the two-layer structured division of ITO and molybdenum to a part of source 
bus line. In this liquid crystal display, the molybdenum which carries out electrical installation to a gate 
electrode and a gate bus line, and a source bus line is formed in coincidence. 

[0008] Moreover, invention of the 2nd of this invention arranges a picture element electrode in the 
shape of a matrix on an insulating substrate, and sets it to the active-matrix mold liquid crystal display 
using the stagger mold thin film transistor as a switching element which controls the above-mentioned 
picture element electrode independently. A gate electrode and a gate bus line are constituted from two- 
layer structure wiring with which a lower layer consists of molybdenum and the upper layer consists of 
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; aluminum. A contact hole is drilled in the field which does not intersect the gate bus line of the insulator 
layer which forms a source bus line by ITO and is formed on a source bus line. It is the active-matrix 
mold liquid crystal display characterized by contacting the above-mentioned molybdenum to Above ITO, 
and arranging the three-tiered structure parts of ITO and molybdenum aluminum to a part of source bus 
line. 
[0009] 

[Function] In one layer or lower layer of molybdenum at a gate electrode and a gate bus line 
Molybdenum, Use two-layer structure wiring of aluminum for the upper layer, and a contact hole is 
drilled in the field which does not intersect the gate bus line of the insulator layer formed on the source 
bus line formed by ITO. It can manufacture cheaply in the process which had the high definition large- 
sized active-matrix mold liquid crystal display which needs a low resistance source bus line simplified by 
forming in formation and coincidence of a gate electrode and a gate bus line so that molybdenum may be 
connected with ITO. 
[0010] 

[Example] As the 1 st example, the top view of an active-matrix mold liquid crystal display is shown in 
drawing 1 (a), the A-B sectional view is shown in drawing 1 (b), and it explains below at a detail. 
[001 1] In order to form 500A of chromium by the sputtering technique, to form a gobo 102 by the phot 
lithography method on a glass substrate 101 and to take the insulation with a gobo 102 and a thin film 
transistor throughout the top face, the insulator layer 103 which consists of silicon oxide is formed in 
thickness of 4500A. Next, 600A of ITO film is formed and the picture element electrode 104, the source 
electrode 105, the drain electrode 106, and the 1st source bus line 107 are formed by the phot 
lithography method. 

[0012] Next, 500A of n+ silicon film is formed by the plasma-CVD method, etching separates into 1st n+ 
silicon semi-conductor layer 108 and 2nd n+ silicon semi-conductor layer 109 electrically, 1st n+ silicon 
semi-conductor layer 108 is electrically connected with the source electrode 105, and 2nd n+ silicon 
semi-conductor layer 109 is electrically connected with the drain electrode 106. Furthermore, an 
amorphous silicon is formed by the plasma-CVD method by the thickness of 300A as a silicon semi- 
conductor layer 110, and it etches into a predetermined configuration. The gate dielectric film 111 which 
besides consists of silicon nitride is formed by the plasma-CVD method by the thickness of 3000A. 
[0013] Next, a contact hole 1 12 is formed in most fields (at least 50% or more, preferably about 90%) 
where the 1st source bus line 107 and gate bus line 1 14 do not cross, and molybdenum 3000A is formed 
by the sputtering technique from on the at the same time it makes ****** of picture element electrode 
104 part gate dielectric film 1 1 1 by etching. This molybdenum is etched, the gate electrode 113, the gate 
bus line 114, and the 2nd source bus line 115 are formed, and the 1st source bus line 107 and the 2nd 
source bus line 115 are connected electrically in a contact hole 112. 

[0014] Thus, the produced active-matrix substrate is used as one eel substrate, the substrate with 
which the counterelectrode (electrode by which opposite arrangement is carried out in common with 
each picture element electrode) was formed is used as the eel substrate of another side, and the 
active-matrix mold liquid crystal display of this example is obtained by making a liquid crystal layer 
intervene between them. 
[0015] 

[Example 2] As the 2nd example, the top view of an active-matrix mold liquid crystal display and the 
sectional view in C-D are shown in drawing 2 (a) and drawing 2 (b), and it explains below at a detail. 
[0016] Chromium 500A is formed by the sputtering technique on a glass substrate 201, and a gobo 202 
is formed in a predetermined configuration by the phot lithography method. The silicon oxide film is 
formed by the thickness of 4500A as an insulator layer for taking the insulation with a thin film 
transistor on this gobo 202. Next, 600A of ITO film is formed and etched, and the picture element 
electrode 204, the source electrode 205, the drain electrode 206, and the 1st source bus line 207 are 
formed. 
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[0017] Next, 500A of n+ silicon film is formed by the plasma-CVD method, it separates into 1st n+ 
silicon semi-conductor layer 208 and 2nd n+ silicon semi-conductor layer 209 electrically, 1st n+ silicon 
semi-conductor layer 208 is electrically connected with the source electrode 205, and 2nd n+ silicon 
semi-conductor layer 209 is electrically connected with the drain electrode 206. Furthermore, an 
amorphous silicon is formed by 300A plasma-CVD method as a silicon semi-conductor layer 210, and 
silicon nitride is formed by 3000A plasma-CVD method as gate dielectric film 21 1. 

[0018] Next, at the same time it makes ****** of picture element electrode 204 part gate dielectric film 
21 1 by etching Most fields (at least 50% or more) where the 1st source bus line 207 and gate bus line 
215 do not cross A contact hole 212 is preferably formed to about 90%. Molybdenum 500A from the top, 
Carry out continuation membrane formation of the aluminum 2000A by the spatter, and the mixed acid 
of an acetic acid, a nitric acid, and a phosphoric acid performs package etching. The 1st gate electrode 
213, the 2nd gate electrode 214, the gate bus line 215, the 2nd source bus line 216, and the 3rd source 
bus line 217 are formed. The 1st source bus line 207 and the 2nd source bus line 216 are connected 
electrically in a contact hole 212. 

[0019] Thus, the active-matrix mold liquid crystal display of this example is obtained by enclosing a 
liquid crystal layer between the produced active-matrix substrate and the opposite substrate with which 
the counterelectrode was formed. 
[0020] 

[Effect of the Invention] This invention is the field which does not intersect the gate bus line of the 
source bus line which molybdenum was used for one layer or lower layer of molybdenum, it used two- 
layer structure wiring of aluminum for the upper layer at the gate electrode and the gate bus line, and 
was formed by ITO. By drilling a contact hole in an insulator layer and connecting ITO with metal wiring 
which becomes formation and coincidence of a gate electrode and a gate bus line from molybdenum It 
can manufacture cheaply in the process which had the active-matrix mold liquid crystal display of a low 
resistance source bus line simplified. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view and A-B sectional view of an active-matrix mold liquid crystal display 
showing the 1st example of this invention. 

[Drawing 2] It is the top view and C-D sectional view of an active-matrix mold liquid crystal display 
showing the 2nd example of this invention. 

[Drawing 3] It is the conventional top view and conventional E-F sectional view of an active-matrix mold 
liquid crystal display. 
[Description of Notations] 
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101.201 Glass substrate 

102.202 Gobo 

103.203 Insulator layer 

104.204 Picture element electrode 

105.205 Source electrode 

106.206 Drain electrode 

107.207 1st source bus line 

108.208 1st n+ silicon semi-conductor layer 

109.209 2nd n+ silicon semi-conductor layer 

110.210 Silicon semi-conductor layer 

1 1 1 .21 1 Gate dielectric film 

112.212 Contact hole 

1 1 3 Gate Electrode 

114 Gate Bus Line 

115 2nd Source Bus Line 

213 1st Gate Electrode 

214 2nd Gate Electrode 

215 Gate Bus Line 

216 2nd Source Bus Line 

217 3rd Source Bus Line 
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